. The total organic carbon (TOC) concentration of the filtered humic acid solution as determined by Shimadzu TOC 500 total organic carbon analyzer was 1008 mg L -1 . Dissolved glutathione stock solution (100 mM) was prepared in water that had been deoxygenated by bubbling with ultrapure N2.
Preparation of Isotopically-labelled Hg Endmembers
The dissolved 204 Hg 2+ endmember added to the slurries entailed a dilution of the original 204 Hg stock solution. The dissolved 196 Hg-humic acid endmember stock solution was prepared by adding dissolved 196 Hg 2+ to a solution of Suwannee River humic acid (pH 7, 100 mM NaNO3) to a final concentration of 0.40 mM Hg and 80 mg-C L -1 of humic acid. The mixtures were held at room temperature for 9 and 18 hours prior to use in the freshwater and mesohaline microcosm slurries respectively.
The nanoparticulate 200 HgS stock solutions were prepared according to Pham et al. 2 In this method, 50 µM of dissolved 200 Hg 2+ and dissolved sulfide were added to a solution containing 0.1 M NaNO3, 10 mg C L -1 of dissolved Suwannee River humic acid, and 4 mM 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (Hepes) buffered at pH 7.5. The mixtures were allowed to age for 15 and 21 hours prior to use in the mesohaline and freshwater slurry experiments respectively. At this aging period, the Z-average hydrodynamic diameter of the nanoparticle suspension was 38.9 ± 9.5 nm, as determined by light intensity-weighted dynamic light scattering (Zetasizer Nano series, Malvern Instruments). This result is similar to our previously published studies, in which the Z-average diameters were 26 -39 nm for S3 nanoparticulate HgS stocks aged for 16-24 hr 3, 4 . These previous papers also showed that the particles comprised predominantly of aggregates of smaller spheroidal particles (3 to 5 nm diameter) and that the particles had metacinnabar-like crystal structure. . X-ray diffraction spectra of iron sulfide suspensions that were aged for either 7 or 26 days. The spectra indicates that the particles comprised primarily of nanocrystalline mackinawite (7 -8 nm crystallite diameter by application of the Scherrer formula to the peak at 16.9°). After the aging period, the particles were sorbed with 199
Hg and then added to the slurry microcosms. The spectra were collected with a Panalytical X'Pert PRO X-ray diffraction system with a Cu kalpha X-ray tube. 
DGT Preparation and Assembly
Preparation and assembly of the DGT samplers were performed as described in Pham et al. 4 and is summarized here. The thiolated silica resin was synthesized by mixing silica resin (5 g), ultrapure water (2 g), ethanol (8 g) and 3-mercaptopropyltrimethoxysilane, and incubating this mixture at 50 o C for 40 hr. This mixture was subsequently washed with ethanol and freeze-dried to remove water/ethanol molecules. The resin was embedded in a polyacrylamide/bis gel by mixing 7.25 mL Milli-Q water, 3.75 mL 40% acrylamide/bis, and 2 g of the thiolated silica.
After sonication for 30 seconds, 70 µL of 0.44 M ammonium persulfate and 40 µL tetramethylethylenediamine (Temed) were added to the mixture, and the mixture was poured on glass plates separated with 0.75 mm spacers and laid flat on one side to set for 1 hr. After this period, the thiolated silica resin layer was soaked in 10 mM NaNO3 and washed twice with this solution in 24 hours before installation in the DGT plastic housing.
The agarose diffusion gel comprised of a 0.75-mm thick layer of agarose (3% w/w). The Aliquots of filtered pore water were acidified with 15.8 M trace metal grade nitric acid and then analyzed for dissolved Fe by ICP-MS. Other aliquots were analyzed for sulfate and nitrate concentration by ion chromatography (Dionex ICS2100 ion chromatograph with AS18 column).
Dissolved organic carbon (DOC) content of pore water was analyzed with a Shimadzu Total
S7
Organic Carbon Analyzer (TOC-L). These samples for anion and DOC analysis were not modified after the filtration step and were stored at 4°C until analysis.
The glutathione (GSH)-extractable Hg content was quantified by adding 1 mM GSH (final concentration) to a mixture of 1 g (wet wt) sample of slurry and 10 ml of deionized water, and mixing on an end-over-end rotator for 1 hour in hungate tubes. This is a selective extraction technique developed in the study of Ticknor et al. 1 The slurries were centrifuged and 5 ml of supernatant was collected, filtered with 0.2 µm polyethersulfone membrane filter, and spiked with bromine chloride and analyzed for total Hg as described above. 
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